Peripheral tissue injury as well as spinal cord injury (SCI) may lead to sensitization of dorsal horn neurons and alterations in nociceptive processing. Thus, peripheral injuries experienced by SCI patients, even if not initially perceived, could result in a persistent and widespread activation of dorsal horn neurons and emerge as chronic pain with interventive repair or modest recovery from SCI. To visualize the spinal neuron response to peripheral tissue injury following complete SCI in rats, the neural transcription factor Fos was quantitated in the spinal cord. Two weeks following either a complete transection of the spinal cord at the level of T8 or a sham surgery (laminectomy), rats were injected with formalin into the left hind paw. Sham-operated rats demonstrated biphasic hind paw pain-related behavior following formalin injection, but transected rats displayed fewer behaviors in the second (tonic) phase. Stereological analysis of the sham group revealed that the extent of formalin-induced Fos expression was within the lumbar dorsal horn, with numerous Fos-like immunoreactive profiles in the ipsilateral dorsal horn and some contralateral immunoreactive profiles. In contrast, the level of Fos-like immunoreactivity in the transected group was significantly elevated and expanded in range compared to the sham group, with increases observed in the normal laminar distribution regions, as well as multi-segmentally through sacral levels and increases in the contralateral dorsal horn segments. The data demonstrate that widespread activation of spinal, especially dorsal horn, neurons following peripheral insult can occur in the injured spinal cord, despite reduced pain responsiveness, and suggests that exaggerated pain may emerge as spinal recovery or repair progresses. #
Introduction
Peripheral tissue injury leads to increased sensitivity of spinal dorsal horn neurons to cutaneous stimulation (Dubner and Ruda, 1992; Coderre et al., 1993) . Intense peripheral nerve activity accompanying injury leads to increased spontaneous firing and metabolic activity of spinal nociceptive neurons. In addition, sprouting of myelinated peripheral nerve central terminals into laminae containing nociceptive neurons has been reported following injury (Woolf et al., 1992) . The behavioral consequences of injury-evoked plasticity may underlie unevoked pain and cutaneous hypersensitivity, both of which persist long after the initial injury.
Injury to the CNS also leads to persistent pain (Eide, 1998) . Spinal cord injury (SCI) results in a dramatic loss of descending inhibitory pathways originating from the brainstem which may lead to increased activity of dorsal horn nociceptive neurons. Abnormal spontaneous activity and exaggerated responses of nociceptive neurons to peripheral stimuli have been observed both below and above the level of the lesion (Wang et al., 2005) . There are potential therapies that are currently being developed that aim to reestablish motor and sensory function in SCI patients (Kapfhammer, 1997) . However, many of these encourage sprouting, which may, in addition, lead to increased spontaneous pain and hypersensitivity (Hofstetter et al., 2005) . Thus, as normal axonal connections are made, SCI patients may experience emerging pain and further be discouraged from continuing with the therapy. Also, accidental or surgical injuries below the level of the spinal lesion may lead to further maladaptive changes in the spinal cord, even in the absence of 
